Workshop Proceedings: Safe And Efficient Shale Gas Exploration And Production by ERIKSSON Arne et al.
  
 
Report EUR 25990 EN 
2013 
EDITED BY ARNE ERIKSSON, LUCA GANDOSSI, 
PETER ZENIEWSKI 
Best available technologies 
and R&D projects for Europe 
 
Amsterdam, 7-8 March 2013 
Enlargement and Integration Workshop 
Workshop Proceedings:  
Safe and Efficient Shale Gas  
Exploration and Production 
Second Main Title Line Second Line 
Third Main Title Line Third Line 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
European Commission 
Joint Research Centre 
Institute for Energy and Transport 
 
Contact information 
Luca Gandossi 
Address: Joint Research Centre, Westerduinweg 3, 1755 LE, Petten, the Netherlands 
E-mail: luca.gandossi@ec.europa.eu 
 
This publication is a Reference Report by the Joint Research Centre of the European Commission. 
 
Legal Notice 
Neither the European Commission nor any person acting on behalf of the Commission 
is responsible for the use which might be made of this publication. 
 
Europe Direct is a service to help you find answers to your questions about the European Union 
Freephone number (*): 00 800 6 7 8 9 10 11 
(*) Certain mobile telephone operators do not allow access to 00 800 numbers or these calls may be billed. 
 
A great deal of additional information on the European Union is available on the Internet. 
It can be accessed through the Europa server http://europa.eu/. 
 
JRC82564 
 
EUR 25990 EN 
 
ISBN 978-92-79-30642-6 (pdf) 
 
ISSN 1831-9424 (online) 
 
doi: 10.2790/77620 
 
Luxembourg: Publications Office of the European Union, 2013 
 
© European Union, 2013 
 
Reproduction is authorised provided the source is acknowledged. 
 
 
 i 
 
 
 
WORKSHOP PROCEEDINGS:  
SAFE AND EFFICIENT SHALE GAS EXPLORATION AND PRODUCTION:  
 
7-8 MARCH 2013  
AMSTERDAM, THE NETHERLANDS 
 
ENLARGEMENT AND INTEGRATION WORKSHOP 
 
 
 
 
 
 
 
A REPORT BY THE ENERGY SECURITY UNIT  
OF THE  
EUROPEAN COMMISSION’S JOINT RESEARCH CENTRE 
 
 
 ii 
 
Edited by 
Arne Eriksson, Luca Gandossi, Peter Zeniewski  
(European Commission, JRC, Energy Security Unit) 
 
 iii 
Foreword 
 
The European Commission’s Joint Research Centre – Energy Security Unit, in 
cooperation with the Directorate-General for Energy, organised an Enlargement and 
Integration (E&I) Workshop on "Safe and Efficient Shale Gas Exploration and 
Production: Best available technologies and R&D projects for Europe". The workshop 
took place in Amsterdam, the Netherlands, on 7-8 March 2013.  
 
The main objectives of the workshop were twofold: to present and discuss on-going and 
planned European research, development and demonstration projects; and to explore 
the interest in, and viability of a European Platform or Network for Shale Gas 
Development. The participants consisted of, in equal parts, representatives from 
industry, geological surveys, academia and European Commission officers, involved in 
European unconventional oil and gas development and research.  
 
Presentations were given on European research, development and demonstration 
projects covering a broad spectrum of technical, social and environmental issues related 
to safe and efficient shale gas development in Europe. Discussions on state of the art, 
best practices, R&D results and gaps as well as possible needs for demonstration 
projects were conducted, as well as the need of bringing together industry and research 
representatives in a structured dialogue, sharing information, reviewing R&D needs and 
communicating with policy makers.  
 
This report summarises the main conclusions from the Workshop and includes the 
presentations that were given by the invited Speakers. 
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1 Workshop scope and objectives 
  
1.1 Objectives  
The two main objectives of the workshop were 
 
 To present and discuss on-going and planned European research, development 
and demonstration projects;  
 To explore the interest in, and viability of a European Platform for Shale Gas 
Development. 
 
During the workshop, technical, social and environmental issues related to safe and 
efficient shale gas production were discussed and the viability of a European platform 
on shale gas was explored. 
 
1.2 Target Groups  
The target audience were industry and research representatives involved in European 
unconventional oil and gas development and research. 
 
1.3 Description  
Firstly, the workshop heard presentations on European research, development and 
demonstration projects covering a broad spectrum of technical, social and 
environmental issues related to safe and efficient shale gas development in Europe.  
 
Each session was followed by a discussion on state of the art, best practices, R&D results 
and gaps as well as possible needs for demonstration projects also with a view to 
enhance public acceptance. 
 
Secondly, the JRC launched a discussion on the need and viability a European platform 
(or network) for shale gas development, with the main goal to contribute to the safe and 
efficient shale gas development, by bringing together industry and research 
representatives in a structured dialogue, sharing information, reviewing R&D needs and 
communicating with policy makers. The workshop discussed this platform proposal, 
alongside other on-going initiatives, in order to evaluate its viability and the best way 
forward. 
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2 Workshop Agenda 
 
DAY 1 – 7 March 2013 
 
08:30 – 09:00: Registration 
09:00 – 09:10: Welcome and opening of the workshop  (Marcelo MASERA, Head of ES Unit, JRC IET) 
09:10 – 09:25: Opening remarks by DG Energy  (Michael SCHUETZ, DG Energy) 
09:25 – 09:35: Workshop agenda, objectives and expected output  (Arne ERIKSSON, JRC IET) 
SESSION 1 - NATIONAL and INDUSTRY INITIATIVES 
09:35 – 10:15: Presentations (20 minutes each): 
 Chevron’s shale gas research and development: key themes, key questions and key partnerships 
 (Steve GARRETT, Chevron) 
 Current situation of shale gas exploration in Spain  (Jorge LOREDO, University of Oviedo) 
SESSION 2 - BELOW SURFACE 
10:15 – 10:55: Presentations (20 minutes each): 
 UK shale gas, what we know, what we don't know  (Nick RILEY, British Geological Survey) 
 QA/QC aspects of hydraulic and dry-fracturing technologies  (Jan HUPKA, Gdansk University of Technology) 
11:15 – 11:35: Presentation: 
 On the sustainable development of shale resource plays (Brian HORSFIELD, Helmholtz Centre Potsdam) 
11:35 – 12:00: Discussion – Session 2 
SESSION 3 - ABOVE SURFACE 
12:00 – 13:00: Presentations (20 minutes each): 
 Modelling of large scale field developments  (Mathias MITSCHANEK, Mining Univ. of Leoben) 
 Land use for shale gas and infrastructure (Peter ZENIEWSKI, JRC IET) 
 Accelerating the economic appraisal and development of European shale liquids - possible R&D pathways  
 (Ruud WEIJERMARS, TU Delft) 
14:00 – 14:25: Discussion – Session 3 
SESSION 4 - RISK ASSESSMENT 
14:25 – 15:25: Presentations (20 minutes each): 
 IRGC draft risk governance guidelines (Marie-Valentine FLORIN, IRGC) 
 DNV Recommended Practice on Risk Management (Lars SØRUM, DNV) 
 Shale resources: assessing practices and risk, and environmental and social considerations  
 (Paul KRISHNA, XTO Energy) 
15:25 – 15:50: Discussion– Session 4 
SESSION 5 – ENVIRONMENT 
16:10 – 16:50: Presentations (20 minutes each): 
 Environmental Aspects of Hydraulic Fracturing Treatment Performed on the Łebień LE-2H Well  
 (Monika KONIECZYNSKA, PGI) 
 Advanced technologies for water and solid waste treatment in shale gas production 
 (Jan HUPKA, Gdansk University of Technology) 
16:50 – 17:15: Discussion– Session 5 
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DAY 2 – 8 March 2013 
 
SESSION 6 -  DEMONSTRATION PROJECTS AND PUBLIC ACCEPTANCE 
09:00 – 10:00: Presentations (20 minutes each): 
 Community relations in shale gas development. Examples of good practices from Poland  
 (Tomasz GRYZEWSKI, Talisman) 
 Good practices on social and community engagement (Nikolaas BAECKELMANS, ExxonMobil) 
 Chemical disclosure of hydraulic fracturing fluids: an industry response (Malcolm RICE-JONES, OGP) 
10:00 – 10:30: Discussion– Session 6 
SESSION 7 -  JOINT INITIATIVES AND EUROPEAN PLATFORM 
10:50 – 11:30: Presentations (20 minutes each): 
 A Ukrainian platform for shale gas: Kyiv Unconventional Gas Institute  (Anton ANTONENKO, DiXi Group) 
 European Platform on Shale Gas (Arne ERIKSSON & Michael SCHUETZ) 
11:30 – 12:30: Discussion– Session 7 
 
12:30 – 13:00: Closing remarks: workshop conclusions and the way ahead 
  (Marcelo MASERA, Head of ES Unit, JRC IET) 
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4 Summary of session 1: 
NATIONAL and INDUSTRY INITIATIVES 
Steve Garrett (Chevron Energy Technology Company) gave a presentation on Chevron’s 
shale gas research and development. The abstract can be found here and the 
presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 It is too early to tell with certainty what recoverable resources exist in the UK.  
 Regarding Core Area Identification, it appears the current technologies can be 
adapted for shale characterization (with adjustment or modifications as 
appropriate). Integration of data is key to understanding and interpreting the 
state of nature for shale formation. The problem with core area identification is 
permitting/regulation bottlenecks.  
 Water management. The focus of water management associated with shale 
development in the long run is to achieve operational sustainability by reducing 
environmental impacts by combining efforts towards (a) minimum use of fresh 
water source; (b) optimizing source selection and (c) maximizing re-use of 
produced water.  
 Footprint minimization. The goal is to minimize footprint for sustainable shale 
operations in the future. This is addressed by R&D efforts in optimizing facility 
designs, examining various alternatives for fuel use, testing emerging compact / 
mobile processing units, and minimizing environmental impacts (noises, 
emission).  
 Chevron has been working with Leeds University to investigate the physics of flow 
and other technological facilitation. Some examples of R&D include the patent-
pending removable water tanks, which contribute to a reduced surface footprint. 
Chevron is also funding peer-reviewed science at Durham but this raises the 
question of neutrality and ethics.  
 One of the main contributions that a European R&D platform/network could make 
would be to establish environmental baselines and to foster harmonization of 
data.  
Jorge Loredo (Oviedo University) gave a talk that focused on the shale gas potential in 
Spain and reported some preliminary data (possibly 72 billion cubic feet over 220,000 
km2). The abstract can be found here and the presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 Spain is very dependent in terms of energy from abroad and the country imports 
almost 100% of oil and gas consumed; natural gas in 2010 constituted a 24,5% of 
primary energy in Spain, whereas it was only 2% in 1985. 
 The country is currently involved in an exploration phase for unconventional gas 
resources, where the required permits have as objectives an evaluation of gas 
resource and the technical, economical and environmental viability of its 
extraction and subsequent production.  
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 Recently, some unconventional gas exploration permits have been adjudicated or 
are in process in different parts of the country, mainly in Cantabria, north of 
Castilla y León and País Vasco. These permits allow research but not extraction 
nor production of the resource.  
 The confirmation of both shale gas potential and technical-economical and 
environmental viability of those reserves will mean a transformation of the 
Spanish economy.  
 Exploration activities. There are several companies involved in the development 
of different shale gas projects in the country. The companies are involved in an 
intense hydrocarbons research that includes seismic data acquisition and 
exploratory drills in order to value the potential to obtain research permits. The 
Cantabrian basin has become an interesting area for the exploration of 
unconventional gas resources.  
 Social Pressure. Social pressure from different social stakeholders in Spain has 
managed to stop some of the research permits acquired, such as Arquetu, in 
Cantabria.  
 Finally, the recent approval of a law by the Government of Cantabria to prohibit 
hydraulic fracking in that region both for exploration and exploitation activities 
was emphasized. According to the regional government, this measure will be in 
place until it is showed that the technique is not dangerous for health and the 
environment.  
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5 Summary of session 2: 
BELOW SURFACE 
Nick Riley (British Geological Survey) gave a talk on the shale gas possibilities in the UK, 
in particular focusing on the characteristics of the Bowland Shales. The abstract can be 
found here and the presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 In the UK, exploration drilling for shale gas is in its very early stages and has 
targeted the “Bowland Shales”, in the Lower Carboniferous of NW England.  
 The geology of this region was reviewed. It has one of the thickest Lower 
Carboniferous sequences in the world. A complex interplay of factors has resulted 
in complex changes in thickness and lithology.  
 Early estimates of the resource (gas in place, possible recovery factors, etc.) have 
relied heavily on comparisons with experience from N. America (e.g. BGS 2010), 
and the validity of such analogies is not clear.  
 Further exploration drilling and testing is essential to understand whether the 
Bowland Shale play will be a prolific shale gas resource or not.  
 Drilling access is going to more problematic than in the United States, due to 
regulatory and spatial constraints 
 Locating sweet spots will be essential to make the resource economically 
recoverable, and to enable this a sophisticated geological understanding of the 
play will be required. For instance, drilling companies could potentially save a lot 
of money by taking and analysing cores early in the exploration stage. 
Prof. Jan Hupka (GUT – Gdansk University of Technology) gave a talk on quality 
assurance and quality control aspects of hydraulic and dry-fracturing technologies. The 
presentation can be found here.  
The main point of the presentation and the ensuing discussion were as follows: 
 The most frequently-used argument against exploration and production of shale 
gas is the safety of people and the environment. Prof. Hupka challenged this 
statement by pointing out that using QA/QC rules, safety does not need to be 
compromised when using hydraulic fracturing for shale gas production. 
 A technology (“dry-fracturing”) was presented for fracturing the shales without 
using fluids. This is under development at GUT. 
 On 19 February the “European Shale Gas Arguments Map” containing the pros and 
cons of shale gas production in EU Member States was launched in the European 
Parliament. The map provides the foundation for open discussion and helps the 
user make a balanced judgement. Prof. Hupka discussed the Argument Map from a 
Polish perspective.  
 A table was presented comparing hydraulic fracturing with dry fracturing and 
showing the potential benefits of the latter (see this slide and the 3 following 
ones) 
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Prof. Brian Horsfield (GFZ German Research Centre for Geosciences) gave a 
presentation focusing on the sustainable development of shale gas resources. The 
abstract can be found here and the presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 There are great opportunities for scientific and technological breakthroughs 
concerning the formation and extraction of shale gas. Technology has to be 
tailored to the geology, and the geology is very difficult to predict, since no two 
shales are the same. 
 Improved fracturing and production methods, as well as new integrated geological 
models are at the forefront of GFZ’s research efforts.  
 Transparency in operations (monitoring) and staying in close touch with all 
stakeholders are of paramount importance if technologically proven reserves are 
to be exploited.  
 Credibility issues associated with industry-sponsored academic research were 
discussed. Prof. Horsfield recalled the example of Durham university appointing 
an independent science board (that included members of NGOs) to keep scientific 
accountability. Of all the players involved, large research organizations uniquely 
stand out as the ideal foundation for honest brokering, including fact-based 
debate. 
 The need for an EU database to facilitate geological knowledge in Europe was 
discussed. 
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6 Summary of session 3 
ABOVE SURFACE 
Mathias Mitschanek (Mining University of Leoben) gave a presentation on the modelling 
of large-scale shale gas field developments. The abstract can be found here and the 
presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 A system dynamics model for large scale field developments of shale gas using GIS 
data was introduced, its boundaries and parameters were described and some 
technical and economic scenarios investigated. 
 The objectives are multiple, for instance to study field development dynamics in 
specific areas, to compare different field development strategies, to analyse 
environmental impact and to define strategies to minimize it, etc. 
 Some preliminary findings for the modelling of the region of Lower Saxony in 
Germany were discussed. 
Peter Zeniewski (European Commission, JRC, Institute for Energy and Transport) gave a 
presentation focusing on land use for shale gas and infrastructure. The presentation can 
be found here.  
The main point of the presentation and the ensuing discussion were as follows: 
 A regulatory perspective for land requirements for shale gas was presented.  
 Key ‘spatial’ differences between US/EU were discussed, highlighting the fact that 
these are often claimed to explain why shale gas will be much more difficult to 
develop in Europe as compared to the US: (1) the unique nature of property rights 
in the United States create a financial incentive for private owners to allow the 
disruptions associated with shale operations; (2) the population is used to 
proximity to oil and gas operations, whereas onshore oil and gas operations are 
uncommon in Europe. 
 In Europe, the surface-level challenges of shale gas need to reconcile the interests 
of three broad sets of actors: state actors, societal actors and market actors. Each 
actor has different expectations, which need to be adequately addressed by a 
robust regulatory regime.  
 From a spatial perspective, this requires coverage of a wide number of different 
issues ranging from the protection of air, water and land to a clear and robust 
concession-granting policy. In many countries in Europe, there are laws already in 
place regarding these issues. The challenge is to determine what additional 
regulation is needed to govern the unique features of shale gas extraction. 
 A case study for Poland’s market and infrastructure needs for shale gas was 
presented.  
 One of the goals of the R&D platform/network proposed by the JRC can be to 
inform regulators and authorities about the optimal centralised drilling 
programme that minimises surface disturbance by reducing redundant 
infrastructure and rationalising the placement of wells.  
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Ruud Weijermars (TU Delft) gave a talk that focused on the possible R&D pathways for 
enhancing the economic appraisal and the development of European shale liquids. The 
presentation can be found here.  
The main point of the presentation and the ensuing discussion were as follows: 
 Ruud Weijermars discussed the need for governance of the industry and argued 
that more accurate resource reporting is needed (as some companies regularly 
over-state their gas shows).  
 The need for precision fracturing and for the generation of more accurate stress 
maps in order to create well-positioned wells was emphasized.  
 Ruud Weijermars offered several interesting recommendations (consolidated as 
below): 
-  Appoint an EU Shale Resource Ambassador: promote societal legitimacy shale 
resources, with main driver being energy security  
-  Regulate Governance Issues: allocation of regional benefits and 
communicating with the public, reserves reporting guidelines and research 
access, operational monitoring issues, environmental issues such drinking 
water, etc., development of standards and sharing of best practices on risk 
management 
-  Model the regional & energy system for gas & oil price elasticity: prevent price 
collapse as it happened in the US (pipeline capacity shortage & 
overproduction) 
-  Map out Geoscience & Petrophysics (European database): maturity windows 
for all major shale plays; regional in-situ stress maps: seismic risk zones: 
identify prime shale development regions (based on above plus surface 
conditions: markets, pipelines, local support levels, etc.) 
-  Improve engineering practices & tools: stimulate well technology innovation 
(pilot projects); improve fracturing efficiency; boost well productivity by 
intelligent stimulation 
-  Improve economic models & tools: realistic field development scenarios 
(infrastructure); well rollout rate & architecture; optimize return on 
investment 
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7 Summary of session 4: 
RISK ASSESSMENT 
Marie-Valentine Florin (International Risk Governance Council - IRGC) gave a 
presentation on the IRGC draft risk governance guidelines. The abstract can be found 
here and the presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 The International Risk Governance Council is currently carrying out work to 
develop “risk governance guideline for unconventional gas development” that 
would have relevance for various countries and context situations.  
 These guidelines are being elaborated after a comprehensive literature review, 
interviews with experts, and a multi-stakeholder workshop held in November 
2012. They aim at addressing opportunities and risks for policymakers, regulators 
and industry.  
 Further to the need to mitigate the technical, environmental, social and economic 
risks involved in the industrial process, IRGC is keen to highlight the importance 
to involve and communicate with all stakeholders (in particular local 
communities). 
 A crucial factor is legitimacy and trust so as to reduce perceived risks. 
Lars Sørum (DNV) gave a presentation on the DNV Recommended Practice on Risk 
Management. The abstract can be found here and the presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 Managing the risk associated with shale gas operations by applying risk 
management frameworks supported by independent verification will provide a 
"social licence to operate". 
 The use of recommended practices was addressed, and a summary of DNV's 
recommended practice in a life cycle perspective was included.  
 The importance of baseline surveys was highlighted.  
 The presentation showed how the operator could manage their total risk by 
discussing different types of risk and risk management frameworks.  
 DNV's recommended practice is not aimed at replacing existing legislation but 
discusses perceived risks and cumulative probabilities or consequences of 
potential shale gas development.  
Paul Krishna (XTO Energy) gave a presentation on assessing practices and risk for shale 
resources, including environmental and social considerations. The abstract can be 
found here and the presentation here.  
The main point of the presentation and ensuing discussion were as follows: 
 Paul Krishna presented the view that the safe and efficient development of shale 
gas resources by a company depends on two important elements: (1) a 
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responsible operations philosophy and (2) an established and effective risk 
management approach. 
 The view was given that it is important to assess the risk based on real data and 
mitigate them (when significant) to lower levels.  
 Risks should be assessed and managed by the probability and consequence rather 
than as absolute worst case scenarios. 
 Peer reviewed technical studies exist, enabling companies to apply this risk 
management framework to water management, groundwater protection/well 
integrity, air quality and emissions, induced seismicity, and hence address social 
and community concerns.   
 ExxonMobil risk management framework was presented as a responsible 
approach for progressing shale development. 
 FracFocus, the voluntary disclosure by the industry of chemicals used in the 
fracturing process, was discussed. 
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8 Summary of session 5: 
ENVIRONMENT  
Monika Konieczynska (Polish Geological Institute) gave a presentation on undertaking 
an environmental impact assessment on the Łebień well near Gdansk, Poland. The 
abstract can be found here and the presentation here.  
The main point of the presentation and the ensuing discussion were as follows: 
 Detailed studies of changes in environmental conditions were carried out in area 
of the first horizontal exploratory well in Poland, in which the Lane Energy 
company performed full-scale hydraulic fracturing in the middle of 2011.  
 The team of 30 specialists from several Polish research institutes examined 
environmental conditions before, during and after the hydraulic fracturing. The 
studies were comprehensive, covering air, soil gas, surface water and usable 
groundwater, soil, noise level and induced seismicity. A special attention was paid 
to the presence of methane, the major component of natural gas, and of radon. 
 The studies did not show any changes in the natural environment which could be 
linked with the hydraulic fracturing. No air pollution due to work of power 
generators was noticed. Neither methane nor radon concentration increase were 
detected. Seismic stations did not record any quakes during the time of fracturing, 
except tremors associated with seismic activity in South-East Asia. Also analyses 
of water from the local creek and 9 water wells did not show any changes in 
chemical composition as found before the hydraulic fracturing. Only noise level 
turned to be intensified from time to time but only in the direct proximity of the 
well pad equipment. 
 The use of large quantities of water in hydraulic fracturing operations did not 
cause any depletion in groundwater resources in the Łebień well area. Water was 
being collected constantly for several months in quantities consistent with the 
water rights permit and stored in leak-proof reservoirs. 
Jan Hupka (Gdansk University of Technology) gave a presentation on advanced 
technologies for water and solid waste treatment in shale gas production. The 
presentation can be found here.  
The main point of the presentation and the ensuing discussion were as follows: 
 The goal of GUT research is to point out the areas which, through strategically 
focused R&D, will allow Poland to become an important participant in the 
discovery and production process, far beyond geological resource owner and 
production labor supplier. 
 Examples of some of the work being carried out include using photocatalysis as a 
prospective technology that may be used to better manage wastewater during 
fracking. A photocatalytic reaction can be defined as a chemical reaction induced 
by photoabsorption of a solid material, or photocatalyst, which remains 
unchanged during the reaction. Photocatalytic decomposition of pollutants in gas 
and liquid phases can target several pollutants in wastewater and air purification 
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processes. In this context a spinning fluids reactor is seen as an important 
technology that can be developed to better manage and reduce the environmental 
footprint of drilling activities. 
 GUT is developing an automatic mobile equipped with two 600 dm3and one 1200 
dm3 cylindrical tanks and several new type SFR in series or in parallel.  
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9 Summary of session 6: 
DEMONSTRATION PROJECTS AND PUBLIC ACCEPTANCE 
Tomasz Gryzewski (Talisman Energy) gave a presentation on Polish good practices in 
the area of community relations in shale gas development. The abstract can be found 
here and the presentation here. 
The main point of the presentation and the ensuing discussion were as follows: 
 In partnership with San Leon Energy, Talisman holds three exploration 
concessions in the Baltic Basin of Poland, with a total area of over 2500 sq. km. 
Three concessions provide Talisman with an exposure to a range of geological 
objectives, thus diversifying the high level of risk associated with exploration in a 
complex region with sparse geological data. 
 Talisman has several initiatives to create public awareness and eventual 
acceptance of shale gas exploration activities in Poland. Stakeholder engagement 
is a key part of the company's Shale Principles. Examples include the Social Impact 
Assessment study of publicly available documents – municipalities, villages, 
regions development plans, macro economies of the region, any possible 
characteristics of the region, village nearby to land leases and exploratory drilling 
– with local visits and face–to face talks with identified influential individuals – 
either formal (government) and informal (local businessmen, church rectors, 
board members of local associations).  
 Another example of local engagement is the Good Neighbour Program, which is a 
common sense approach to assist in addressing concerns that are important to 
landowners and other stakeholders. In this framework Talisman attempts to limit 
environmental impacts; noise, light and traffic resulting from our operations; hold 
contractors accountable; investigate, act and resolve concern; and implement a 
Local Economic Engagement Strategy. 
Nikolaas Baeckelmans (ExxonMobil) gave a presentation on good practices in the area 
of social and community engagement. The presentation can be found here. 
The main point of the presentation and the ensuing discussion were as follows: 
 One key message is that in Germany fracturing technology has been executed 
more than 300 times and yet no environmental incident has occurred. It was 
noted that operations in the area of Munsterland generated negative public 
perceptions because of the lack of past exploration and production in the area 
(as opposed to lower Saxony which has a historical experience with such activity, 
i.e. 16,130 wells drilled over several decades). Broadly, up until the controversial 
'Gasland' documentary, the public had by and large accepted oil and gas 
exploration activity onshore in Germany.  
 Since 2011 negative public perceptions towards shale gas and fracturing 
activities have spilled over into conventional gas and oil production. 
ExxonMobil's response was to create a framework for information and dialogue 
which included early, open and proactive information sharing with citizens (as 
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well as, inter alia, talks with mayors, round tables with authorities, 
press/politics/public engagement, info-mobiles and advertising campaigns, 
internet presence, etc.) 
 ExxonMobil also undertook a rigorous, scientific study of the effects of shale gas 
exploration using a neutral body of scientific experts. The current focus is to 
build multiple show-cases at early exploration stage to demonstrate safe and 
prudent operations. ExxonMobil invited the JRC and other stakeholders to 
participate in the pilot project to test for aspects such as groundwater, 
seismicity, fracture-geometry, etc. 
Malcolm Rice-Jones (International Association of Oil and Gas Producers, OGP) gave a 
presentation on the industry's response to the disclosure of hydraulic fracturing fluids. 
The abstract can be found here and the presentation here. 
The main point of the presentation and ensuing discussion were as follows: 
 OGP has been facilitating the voluntary disclosure of chemicals used in hydraulic 
fracturing of European shale gas wells. The presentation gave an overview of the 
shale gas extraction process and the safeguards built into it. The Hydraulic 
Fracturing Fluid and Additive Component Transparency Service (FACTS) 
programme is a step in the direction of providing industry transparency. 
Progress on developing this web based tool to date as well as expected activity 
over the next few months were discussed along with potential future 
developments. 
 FracFocus is a key initiative to disclose chemicals used in hydraulic fracturing in 
the United States. The aim is to ensure maximum disclosure consistent with 
protecting proprietary information sufficiently to encourage innovation. 
 FracFocus will be extended to Europe and will provide per-well information that 
will include, inter alia, data on the operator, location of well, depth, volume of 
water used and chemical usage (% by mass). A European focused variation of 
version 2.0 will due for release in late 2013 
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10 Summary of session 7: 
JOINT INITIATIVES AND EUROPEAN PLATFORM & 
WORKSHOP CONCLUSIONS 
 
The final session started with Anton ANTONENKO, DiXi Group, presenting 
“A Ukrainian platform for shale gas: Kyiv Unconventional Gas Institute”. His presentation 
provided information on the expected unconventional gas reserves in Ukraine and discussed 
the development of these resources. It also addressed main public and political concerns 
voiced in Ukraine. The presentation gave information about the concept of the Kyiv 
Unconventional Gas Institute and presented the online platform developed to promote the 
dialog between stakeholders. 
The remainder of session 7 was devoted to a discussion on a “European Platform on 
Shale Gas” , jointly chaired by Arne Eriksson, JRC, and Michael Schütz, DG ENER.  
Arne Eriksson started the discussion by presenting a proposal on how to organize such 
cooperation, and questions to address, based on a draft text developed jointly by JRC 
and DG ENER (circulated to the workshop participants ahead of the meeting). Arne 
Eriksson stressed that these ideas were just simply to start the discussion and should be 
further developed and agreed among participants.  
The background for this discussion was the European Parliament report on 
unconventional hydrocarbons, drafted by MEP Tzavela and adopted on 21 November 
2012, highlighted the importance of creating “… independent platforms composed of 
industry and science representatives aiming to provide opinions and establish good 
practices…”.  
The ideas presented for discussion were circulated prior to the meeting as reported in 
the text box in the following page. The discussion that ensued is summarized below. 
1. Øystein Lind asked rhetorically – should we create such a platform or not? He 
offered conditional support. There are already many initiatives – OGP, Shale Gas 
Europe (platform for media outreach by companies), - we need to find a place for 
this platform within all the others. The proposed platform can bring together 
research and academic institutions.  
2. Rachel Bonfante argued that we need a good balance of stakeholder participants. 
There will be overlap, so we should look at what has come before and identify the 
missing elements. Good practices are already underway by OGP, and have already 
been issued by other industry players (including DNV, UKOOG and others) so we 
should be careful not to waste time and to create wasteful repetitions. Pilot projects 
and demonstration projects with involvement of independent research institutions 
are extremely important. On the issue of baseline monitoring and independent 
verification, she mentioned that the offshore safety directive has very clear 
provisions and suggested that the EU should use this same approach. 
- Arne Eriksson asked what would be good balance of stakeholders. Rachel 
Bonfante answered that everyone in the chain should be represented.  
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The main goal would be to contribute to the safe and efficient shale gas development by 
bringing together industry and research representatives, sharing information, reviewing 
R&D results and needs as well as communicating with policy makers. 
 
The platform should operate by:  
 
- Bringing together stakeholders in a structured dialogue to achieve information and 
knowledge sharing; 
- Presenting and discussing European Research agendas/projects and results as well by 
identifying gaps and R&D needs; 
- Sharing information on exploration and demonstration projects; 
- Establishing state of the art knowledge and best practices; and 
- Communicating with policymakers. 
 
 
The platform could address some of the following questions:  
 
- What developments are undertaken, or should be undertaken in Europe to pave the 
way for shale gas E&P in Europe? 
- What are the obstacles (technical, social, economic, legal…) for such a development? 
- What are the results of on-going and planned exploration and demonstration projects 
(resource potential, environmental impacts, indications for best practices…)? 
- What technologies (technical equipment, processes/procedures, communication 
methods, etc.) are available and which may be considered “best technology”, offering 
advantages in terms of lower environmental risk, lower impact/intrusion locally (land, 
traffic, air, visual…) as well as efficiency/lower production costs? 
 
Additional issues could include various social and (macro) economic aspects: expected 
benefits such as investments, job creation, supply of goods and services, taxes, royalties, 
induced effects, environmental and climate, etc. Also, the platform should address specific 
questions raised by various policy makers (governments, EU institutions, etc.). 
 
Possible ideas for a Platform or Network, developed by JRC and DG ENER and circulated 
to the workshop participants ahead of the meeting 
 
3. Nick Riley reminded that there is a European Energy Research Alliance (EERA) 
that aims at having joint programmes between member states by getting together - 
with help from the Commission - national research institutes. Perhaps this is closer 
to the technology platforms? They look at knowledge gaps, make roadmaps, etc. So 
where can we position ourselves? It would be nice to have a balanced group of 
stakeholders giving a trusted source of information.  
- Arne Eriksson suggested that the platform, in addition to the EERA group, could 
not only be about research and data collection, but could also have a role about 
communicating with policy-makers. 
- Michael Schütz remarked that the technology platforms are linked to SET plan 
that have specific R&D needs for new technology (e.g. CCS, PV, etc.). Shale gas 
technology has much more maturity – it’s about environmental impacts, etc. 
There is no intention to include shale gas in SET plan, so there’s not much risk 
of overlap there.  
4. Ruud Weijermars suggested that rather than doing inventorying we should ask 
what can we do to add new insights. He stated to be a critic of inventorying and not 
taking action. This should be ambitious and pro-active platform, more so than the 
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existing initiatives. He stated that we should make sure our energy is spent in the 
most effective and efficient way. How do we make that happen? 
5. Anton Antonenko suggested that the platform under discussion could be the 
umbrella organization for national platform and initiatives. It could be useful to 
share results from other platforms, and to ensure exchange of expert opinions.  
6. Brian Horsfield concurred with Ruud Weijermars, and suggested we get involved 
in all European drilling activities for shale gas. The operators will already be 
working with the groups they prefer as regards shale characterisation. He made the 
following two points: 
 Examining the sediments in the grey zone lying between the shallow and deep 
foci of interest is key for mapping petrophysical properties, and modelling 
leakage scenarios, and thence building a monitoring database for Europe. 
Existing geological survey data forms a backcloth for interpretation. 
 Monitoring. International teams can be built and deployed as fracking sites 
become available. Every opportunity that presents itself should not be wasted. 
Getting some EU funds moving is the logical step to coordinate the issue of safety. 
The EU Energy and EU Environmental groups should unite on this issue, 
irrespective of whether you are for or against. Testing is needed, and money for 
honest brokers to do the testing is a prerequisite.  
7. Nikolas Baekelmans suggested we need to get data from pilot projects before a 
regulatory framework is in place, including multi-well projects, e.g. in Germany. 
This could be part of a JRC exercise. He also suggested that we should not talk about 
“best practices” but “good practices” because these practices are not necessarily 
universally applicable. Another idea is to know the process of how public institution 
reports are produced and disseminated. JRC could also play a bridge-building role 
between US and Europe (by working with EPA, DoE, etc.) and hoped that future 
events will bring in more US expertise. Finally, he stressed the need for more 
research on competitiveness (e.g. domestic versus non-domestic production).  
- Arne Eriksson mentioned, to the last point, that JRC is planning a follow up 
study (from energy market impacts) on wider economic impacts from shale gas.  
8. Marie-Valentine Florin raised 5 fundamental questions regarding a platform:  
i) Who will organize this? She would like to see it as a consortium with different 
chapters.  
ii) Where would it be located? It should be a neutral and independent place.  
iii) What would its objective be? Responsible and sustainable shale gas for the 
benefits it can bring to social and economic development.  
iv) What could it do? Organise collection and sharing of data. Share experiences 
on-good and bad practices. Communication. Organisation of capacity building 
and knowledge transfer on technical, regulatory and policy issues between 
countries. Training course on e.g. risk communication and community 
involvement. Developments of standards.  
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v) Who should participate? Industry, science, civil society, and public sector 
(governments, authorities, IOs), i.e. at least 4 chapters. And it should probably 
be international, i.e. including e.g. USA, India, China, S. Africa, etc. 
9. Andrei Bala stated that the purpose of the workshop is focused on how safe is 
shale gas exploration and production in Europe. If this will be established, then the 
relations between the different type of stakeholders will be much easier and it will 
allow decision-makers in each EU country to make informed decisions. Since the 
regions in EU are very different with respect to local geology, pilot studies should 
be carried out in each country (for each geologic region) and should at least 
address: (1) geological and petrophysical properties of the rock layers between the 
surface and the productive shales; (2) geophysical characterization and presence of 
deep fractures or faults; (3) local seismic hazards (by monitoring the area with 
portable seismic stations for possible induced earthquakes during the drilling, 
fracking and extraction of shale gas). The environmental impact assessment carried 
out in Poland at the Łebień well (presentation by M. Konieczynska) is a very good 
example of such a pilot study and it should be continued for at least one year of 
production. In general, pilot studies should be done by independent parties and 
should be financed either by country scientific authorities (not possible in all 
countries) or by EU Framework Programme Horizon 2020. Their outcome should 
be included in a common European database. The calls for proposals of pilot 
research projects should involve several institutes, representing multiple 
disciplinary fields and specifically geology, tectonics and the monitoring of induced 
seismicity. 
10. Steve Garrett stressed first the importance of data; as a practical step, it would be 
useful to have shared European view of data standards, baseline measurements, 
surveillance data, with clear bare minimum requirements. Second, he said that a 
better understanding of the first principles of rock properties and reservoir 
performance is needed, building on work already being done at universities e.g. in 
Leeds. Third, risk assessment and risk management methodology had emerged at 
the workshop as key topics needing further work at the EU level; identification of 
high risks would help target more research. Fourth, there was an opportunity for a 
‘platform’ to discuss risk communication and community engagement e.g. the 
diversity of community engagement needs and experiences. Fifth, a pilot 
development project (as proposed by ExxonMobil in Germany) – would provide 
subsurface and operational data from controlled experiments- JRC should look into 
this very seriously. 
11. Iuliana Chidu, representative of the Romanian environmental authorities, brought 
up (1) the necessity of presenting a report on the use of water, energy and 
chemicals, (2) a comparative analysis of the carbon footprint per energy unit from 
unconventional sources compared to energy from conventional sources, as well as 
(3) the possible medium and long term impact on agriculture. A clarification was 
also requested regarding the possibility of including energy from unconventional 
sources and its ratio in the energy mix at EU level for 2020. 
12. Lars Sörum supported the building of a European databases and supported OGPs 
view on independent verification. He expressed his belief in the importance of the 
following peer reviewed research topics: understanding rocks; understanding gas 
migration; understanding how chemicals behave over time in that environment, 
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and fugitive methane. A platform should feed into policy-making and be a trusted 
source of information, objective, fact-based research. In terms of hosting, he stated 
his belief that JRC is best placed to coordinate.  
13. Other ideas mentioned during the discussion included:  
- the activity should addressed policy-makers,  
- inventory of reported accidents worldwide, 
- a platform should also include civil society, 
- the environmental impact assessment carried out in Poland at the Łebień well 
(see presentation by M. Konieczynska) was a good example, and should be of 
interest in the Horizon 2020, (the upcoming EU Framework Programme for 
Research and Innovation), 
- safety/environmental issues of shale gas – water contamination. 
14. Didier Bonijoly and others mentioned the initiative from EERA, who have started 
to think about which type of research can be done on shale gas. This platform 
should be supported by JRC, but as a place where everybody shares information.  
15. Michael Schütz said we do not know if Horizon 2020 will include research on shale 
gas. The EU research budget is not as large as e.g. funding provided by the US 
federal government. Therefore, member states and industry might be more likely 
source for funding. He added that the energy Commissioner, Günther Oettinger, 
thinks shale gas is important for competitiveness and security of supply. The 
Commissioner is keen to see the industry develop if it can be done without harming 
the environment. 
16. Nick Riley said that there needs to a trusted source with a broad spectrum of 
knowledge in Europe that provides information to the policy-makers and citizens. If 
it’s not, it will be a shame.  
17. Jan Hupka said we need a shale gas development platform. He stated that the 
basics are already outlined in the draft proposal, and proposed to move to the next 
step, i.e. establishing a working group to work out the details.  
18. Ruud Weijermars suggested that we might be underestimating the sense of 
urgency given the demand for energy outside Europe, and we could have a real 
energy security on our hands. Arne Eriksson stated, regarding the next step, that 
JRC is willing to take the lead to develop these ideas further. This should be not just 
a JRC project, but a network or platform with close involvement of its members.  
19. Namık Yalçın stated that the suggested R&D platform cannot (and should not) 
conduct R&D studies regarding the entire spectrum of the shale gas process in 
Europe. What it may (or should) do is to act as a body pointing out and setting 
priorities in all related aspects of shale gas R&D in Europe. It may also try to bring 
all relevant information and data together to form a database or center of trusted 
source of information. However, how such knowledge – gained and created at 
different locations and institutions in Europe – can/will made be available for this 
platform would require a wide European agreement. 
Michael Schütz and Arne Eriksson closed the meeting by thanking all the speakers and 
all participants for joining the workshop and contributing to the discussion. 
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10.1 CONCLUSIONS 
 
The following summarises the above discussion concerning the network or platform. 
 
Support for a Platform: 
In general the participants expressed support for the idea of creating a network or a 
platform on shale gas, along the principles put forward by JRC and DG ENER. It would be 
important, however, to take into consideration several already existing initiatives to 
avoid unnecessary overlapping of activities.  
 
Goals and Objectives 
The general goal put forward in the draft text was  
“To contribute to the safe and efficient shale gas development” 
An alternative goal was suggested as 
“To promote responsible and sustainable shale gas  
for the benefits it can bring to social and economic development” 
Some more specific objectives mentioned were:  
 Communicate with policy-makers to inform the policy-making process;  
 Become a trusted source of information, displaying a broad spectrum of 
knowledge.  
Both general goals and specific objectives will need to be discussed further. 
 
Modus operandi and Location 
There needs to be a good balance between participating stakeholders, in order to 
become a trusted source of information. Invited to this meeting were organisations 
representing the academia, the industry and national geological surveys, but some 
participants wondered whether all stakeholders (i.e. civil society, the public sector, etc.) 
should participate. The question of geographical uptake was also mentioned, with 
specific suggestions to have a network or platform with a truly international dimension. 
Specifically, the United States – the country leading the technological development in 
this area – were mentioned. This will need further discussion. 
Several participants suggested a leading role for JRC but other ideas were discussed. 
Which organisation (or organisations) should lead the effort is a key question to 
address.  
 
Working areas 
During the discussion several topics were proposed for inclusion, included in the non-
exhaustive list below. The topics to be addressed by a potential network or platform 
should strike a balance between pure R&D needs and policy relevance. 
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- Pilot projects with involvement of international teams of independent research 
institutes or laboratories to perform baseline measurements, data gathering, 
monitoring etc.  
- Competitiveness and security of supply.  
- Geological strata and source rock characteristics, seismicity.  
- Collection and sharing of data, good practices, standards on data formats, baselines 
etc. 
- Communication, risk communication, capacity building, community engagement.  
- Risk assessment, risk management and risk governance.  
- Safety and environmental aspects (chemicals, methane migration into water, other 
potential water contamination risks, accident and incident reporting). 
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11.1 Welcome and opening of the workshop 
Marcelo MASERA, Head of ES Unit, JRC IET 
 
11.1.1 Presentation 
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11.2 Opening remarks by DG Energy  
Michael SCHUETZ, DG Energy 
11.2.1 Presentation 
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11.3 Workshop agenda, objectives and expected output 
Arne ERIKSSON, JRC IET 
11.3.1 Presentation 
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11.4 Chevron’s shale gas research and development: key themes, key 
questions and key partnerships 
Steve GARRETT, Chevron 
 
11.4.1 Abstract 
 
Chevron is currently pursuing shale hydrocarbon exploration and development 
opportunities in several countries. Working in partnership with regional business units, 
the Energy Technology Company (ETC) provides technical services and technology 
development to meet business challenges.  
 
A new cross-functional Shale Unit has been formed within ETC. This is organized 
around four key technical themes: 
 
1. Core area identification 
2. Well stimulation 
3. Footprint minimization 
4. Water management 
 
Some key challenges which are particularly relevant to Europe include: 
 
 Finding core areas for development with minimal well and seismic data 
 Understanding mechanisms of gas flow through rock and fractures 
 Minimizing the surface footprint of operations by maximizing the number of 
wells per pad 
 Minimizing water usage and maximizing water recycling 
 
This work is benefitting from existing skills and competencies in the company. Chevron 
also values partnership with universities and commercial groups. 
 
Independent, peer-reviewed science, accompanied by appropriate press releases and 
articles, is critical to inform public debate and policy making, as shown during 2012 
consultation in the United Kingdom. 
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11.5 Current situation of shale gas exploration in Spain  
Jorge LOREDO, University of Oviedo 
 
11.5.1 Abstract 
 
The current situation of the panorama on shale gas exploration in Spain will be 
presented in this talk. According to their geological typology, there are different basins 
with possibilities to have important reserves on unconventional gas and they must be 
investigated in order to evaluate the resources of shale gas. Currently there are 
exploratory permits in the Autonomous Communities of Asturias, Cantabria, Castilla-
León, País Vasco, Aragón, Cataluña and Castilla-La Mancha, and there are too diligences 
for exploratory permits in the Autonomous Communities of Valencia and Navarra. Some 
of the most interesting exploratory permits are Gran Enara in Alava, with previous 
estimations in the order of 185,000 millions of cubic metres of gas, also Arquetu in 
Cantabria, and Urraca and Sedano in Castilla-León Community. These and other projects 
have caught the interest of many multinational companies, and this fact has made that 
nowadays, the surface of the national territory occupied by exploratory permits in land 
will be the highest of our recent history, assuring a high exploratory activity on the next 
years. Most of the companies in charge of these researches have not been able to begin 
with the exploratory campaign due to the great number of restrictions and allegations 
from the local and regional administrations and from ecological and local associations 
organized against the hydraulic fracking. Despite of the support from the Ministry of 
Industry to fracking, there are some regional governments such as Aragón, La Rioja and 
Cantabria which reject to carry out any fracking and in consequence the unconventional 
gas resources exploration in their territories. 
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11.5.2 Presentation 
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11.6 UK shale gas, what we know, what we don't know 
Nick RILEY, British Geological Survey 
 
11.6.1 Abstract 
The most prospective intervals for shale gas in the UK are in the Carboniferous and the 
Jurassic, which contain shales considered to be world class source rocks. The 
distribution of conventional oil and gas fields is a strong pointer as to where 
prospective shales are buried beneath younger cover. Exploration drilling (for shale 
gas) is in its very early stages and has targeted the “Bowland Shales”, in the Lower 
Carboniferous of NW England. This region has one of the thickest Lower Carboniferous 
sequences in the world, much of it deposited in hemi-pelagic facies throughout the 
Visean (Riley 1990) and early Namurian (Brandon et al 1998). A complex interplay of 
syndepostional rift/thermal sag tectonics, glacioeustasy and extra-basinal sourced 
gravity fed siliclastic and carbonate , has resulted in rapid lateral and vertical changes in 
thickness and lithology. Because of the lack of shale gas specific exploration data, early 
estimates of the resource (gas in place & possible recovery factors) have relied heavily 
on comparisons with experience from N. America (e.g. BGS 2010). What we do not know 
is how valid such analogies are. Not only because of the much thicker development of 
shale in the UK Carboniferous but also because of its intra- and post Carboniferous 
tectonic history. Without further exploration drilling and testing we will never know 
whether the “Bowland Shale” play is a unique and prolific shale gas resource or not. 
What is clear is that drilling access is going to more difficult than in N. America, due to 
regulatory & spatial constraints and hence targeting sweet spots is going to be of 
paramount importance. To enable this, explorers will require a very sophisticated 
geological understanding of this fascinating play. 
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11.7 QA/QC aspects of hydraulic and dry-fracturing technologies 
Jan HUPKA, Gdansk University of Technology 
11.7.1 Presentation 
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11.8 On the sustainable development of shale resource plays  
Brian HORSFIELD, Helmholtz Centre Potsdam 
 
11.8.1 Abstract 
There are great opportunities for scientific and technological breakthroughs concerning 
the formation and extraction of shale gas. Technology has to be tailored to the geology, 
and the geology is very difficult to predict - no two shales are the same, either laterally 
(tens of kilometres) or vertically (tens of metres). Improved fracking and production 
allocation methods, as well as new integrated geological models are at the forefront of 
our research efforts. Transparency in operations (monitoring) and staying in close 
touch with all stakeholders are of paramount importance if technologically proven 
reserves are to be exploited. Of all the players involved, large research organizations 
uniquely stand out as the ideal foundation for honest brokering, including fact-based 
debate. 
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11.9 Modelling of large scale field developments 
Mathias MITSCHANEK, Mining Univ. of Leoben 
 
11.9.1 Abstract 
This presentation focuses on a model, describing all pertinent operations of a shale gas 
field development. Scenario planning, social and environmental impact studies, and 
economical analysis will be the major scope of the project. Introducing the model, the 
status quo and an outlook of future activities will be the topics of this talk.  
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11.10 Land use for shale gas and infrastructure 
Peter ZENIEWSKI, JRC IET 
11.10.1 Presentation 
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11.11 Accelerating the economic appraisal and development of 
European shale liquids - possible R&D pathways 
Ruud WEIJERMARS, TU Delft 
 
11.11.1 Presentation 
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11.12 IRGC draft risk governance guidelines 
Marie-Valentine FLORIN, IRGC 
 
11.12.1 Abstract 
The International Risk Governance Council is currently doing project work to develop 
“risk governance guideline for unconventional gas development” that would have 
relevance for various countries and context situations. These guidelines, elaborated 
after comprehensive literature review, interviews with experts, and a multi-stakeholder 
workshop held on 5-6 November 2012, will aim to address opportunities and risks for 
policymakers, regulators and industry. In addition to the need to mitigate the technical, 
environmental, social and economic risks involved in the industrial process, IRGC 
reminds of the importance to involve and communicate with stakeholders and in 
particular local communities, and to acquire political legitimacy. 
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11.13 DNV Recommended Practice on Risk Management 
Lars SØRUM, DNV 
 
11.13.1 Abstract 
Although several stakeholders have developed documents and guidelines covering 
parts shale gas activities, a complete risk management framework is lacking. A globally 
acknowledged framework would Increase stakeholder confidence in the shale gas 
operators’ ability to conduct their business safely and sustainably. As the shale gas 
industry is at the centre of political debates across Europe, the public and academic 
opinions are polarised. The industry can gain stakeholder acceptance by implementing 
operational best practices and demonstrating that shale gas development and 
production activities can be executed in a safe and responsible manner. In addition to 
mitigating the technical and operational risks the benefit of independent verification is 
evident – it mitigates the significant non-technical risks resulting from a lack of public 
trust and understanding of shale gas extraction. This paper will focus on how the 
identification and mitigation of identified risks within a risk management framework 
ensures safe and sustainable operations; it will highlight the most prominent risk areas 
and discuss the need to understand and manage “total risk picture”, both “actual risk” 
and “perceived risk”. The paper outlines how the use of recommended practices of shale 
gas operations can mitigate technical and non/technical risks and the associated 
stakeholder concern. The paper will also discuss available peer reviewed research and 
the need for such work. 
 
Presentation summary 
The presentation will aim to provide understanding of how managing the risk picture of 
shale gas operations by applying risk management frameworks supported by 
independent verification will provide a "social licence to operate". 
The presentation will address the use of recommended practices and includes a 
summary of DNV's recommended practice in a life cycle perspective including a 
discussion on baseline surveys. The presentation will then show how the operator can 
manage their total risk picture by discussing different types of risk and risk 
management frameworks. The presentation will include examples of risk, risk pictures 
related to three prominent risk areas; contamination of ground water, emissions to air 
and induced seismicity by hydraulic fracturing to demonstrate how the operator needs 
to manage both "actual and perceived" risks. 
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11.14 Shale resources: assessing practices and risk, and environmental 
and social considerations 
Paul KRISHNA, XTO Energy 
 
11.14.1 Abstract 
The safe and efficient development of shale oil and gas resources depends on two 
important elements. First, a company should demonstrate a responsible operations 
philosophy and second, it should have an established and effective risk management 
approach or framework. All businesses have risks. In the case of shale oil and gas, it is 
important to identify the risks, assess the risk based on real data, and mitigate the risk if 
significant to lower levels. Risks should be assessed and managed by the probability and 
consequence rather than as absolute worst case scenarios. A number of peer reviewed 
technical studies exist that enable companies to apply this risk management framework 
to water management, groundwater protection/well integrity, air quality and 
emissions, induced seismicity, and social and community concerns. This risk 
management framework is presented as a responsible approach for progressing shale 
development. 
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11.15 Environmental Aspects of Hydraulic Fracturing Treatment 
Performed on the Łebień LE-2H Well 
Monika KONIECZYNSKA, PGI 
 
11.15.1 Abstract 
In order to make a first step to verify if an exploitation of shale gas may create risk for 
natural environment in Europe, detailed studies of changes in environmental conditions 
were carried out in area of the first horizontal exploratory well in Poland, in which the 
Lane Energy company performed full-scale hydraulic fracturing in the middle of year 
2011. The studies were conducted on initiative of the Polish Ministry of the 
Environment. 
The Łebień LE-2H well is 4,075 m deep, with horizontal section of 1,000 m. It is located 
near Łebień in the Pomerania voivodeship, northern Poland. This is typical rural area, 
located on watershed. The main potable groundwater horizon occurs at the depth 10 to 
20 m below land surface but the local population also uses water from shallower 
horizons. 
The hydraulic fracturing was performed by Schumberger in 13 intervals of horizontal 
section of the well between 19th and 28th of August, 2011. Over 17 000 m3 of water 
were mixed with 1 300 Mg of proppant (quartz sand) and 462 m3 of chemical 
substances for on-line preparation of fracking fluid and injected all together into the 
horizontal section.  
The project was coordinated by the Polish Geological Institute and the team consisted of 
geologists and hydrogeologists from the PGI as well as specialists from Regional 
Inspectorate for Environmental Protection in Gdańsk, the Institute of Geophysics of the 
Polish Academy of Sciences, Biology Division of the Faculty of Environmental 
Engineering of the Warsaw University of Technology and Oil and Gas Institute in 
Cracow. Over 30 specialists took part in the field works, and about 30 - in laboratory 
studies. 
The team of specialists examined environmental conditions before, during and after the 
hydraulic fracturing. Field investigations were preceded by deep study of existing 
environmental data, technical details of the planned fracking job as well as compliance 
of the planned work with all administrative decisions and permits.  
The studies were comprehensive, covering air, soil gas, surface water and usable 
groundwater, soil, noise level and induced seismicity. A special attention was paid to the 
presence of the major component of natural gas, that is methane, and radioactive radon. 
The presence of methane would indicate inappropriate well completion allowing 
migration of gas from shale rock layers subjected to hydraulic fracturing. Radon is fairly 
common in rocks in northern Poland but, as suggested by some authors, may also 
escape from gas-bearing shale rock series. 
The studies carried out on such scale for the first time in Poland did not show any 
changes in the natural environment which could be linked with the hydraulic fracturing. 
No significant air pollution due to work of power generators was noticed. Neither 
methane nor radon concentration increase were detected. Seismic stations did not 
record any quakes during the time of fracturing, except of this from South-East Asia. 
Also analyses of water from the local creek and 9 water wells did not show any changes 
in chemical composition as found before the hydraulic fracturing. Only noise level 
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turned to be intensified from time to time but only in the direct proximity of the well 
pad equipment. 
The studies also covered management of waste and flowback fluids. As expected, a part 
of injected technological fluid (nearly 3 000 m3) came back to the surface. The chemical 
composition of flowback, as a mutual result of chemical additives and contact with shale 
formation itself and with rest of drilling mud, appeared to be very unstable, enriched in 
chlorides, potassium, barium, sodium, iron, TOC, detergents. The analyses showed 
increased toxicity of the flowback in relation to some groups of organisms (esp. 
crustaceans, fish and plants). The major part of the flowback was subjected to pre-
treatment along a special treatment line on the well pad in order to be reused in 
hydraulic fracturing to be performed in another well. The rest as industrial liquid waste 
was sent to be subjected to specialized methods of utilization. It should be noted that 
the technological liquids did not have any contact with the environment during the 
whole process and were subjected to continuous supervision. 
All the operations carried out at the well pad were conducted in the way minimizing 
risk of negative impact on ground water. This includes recycling of the flowback fluids, 
storage of waste in leak-proof containers and protection of land surface with concrete 
plates and liners made of plastic film. 
It should be added that the use of large quantities of water in hydraulic fracturing 
operations did not cause any depletion in groundwater resources in the Łebień well 
area. Water was being collected constantly for several months in quantities consistent 
with the water rights permit and stored in leak-proof reservoirs. 
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11.16 Advanced technologies for water and solid waste treatment in 
shale gas production 
Jan HUPKA, Gdansk University of Technology 
 
11.16.1 Presentation 
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11.17 Community relations in shale gas development. Examples of good 
practices from Poland 
Tomasz GRYZEWSKI, Talisman 
 
11.17.1 Abstract 
In partnership with San Leon Energy, Talisman holds three exploration concessions in 
the Baltic Basin of Poland, with a total area of over 2500 sq. km 
 
Three concessions provide Talisman with an exposure to a range of geological 
objectives, thus diversifying the high level of risk associated with exploration in a 
complex region with sparse geological data. 
 
Talisman believes that shale development has the potential to provide energy-supply 
certainty and security across the globe. As such, our company developed Shale 
Operating Principles to support our ongoing commitment to the responsible 
development of shale resources.  
 
Our Principles focus on three key areas:  
 
Responsible Operations, Mutual Benefit and Transparency and Collaboration.  
 We recognize that shale development impacts communities in which we operate, 
and we are committed to actively engaging stakeholders to identify opportunities to 
mitigate negative impacts.  
 Stakeholder Engagement is a key part of our Shale Principles:  
 We engage stakeholders to build trust, understanding and a positive working 
relationship. 
 We engage in meaningful dialogue to understand local needs and priorities. 
 We engage the public to understand their concerns and to factor the mitigation of 
impacts into our plans and activities. 
 
The Social Impact Assessment (SIA) study  
THE SIA is a compilation of the Desk Top research of publicly available documents – 
municipalities, villages, regions development plans, macro economies of the region, any 
possible chracteristics of the region, village that we intend to lease a land acreage and 
start exploratory drilling – with local visits and face – to face talks with indentified 
influential individuals – either formal (government) and informal ( local businessmen, 
church rectors, board members of local associations ). 
 
One of the outcomes of the SIA is a SWOT analysis of the region, county and local 
communes. It is being drawn from the point of view of future talks with local vojts 
(gmina leaders) and village leaders when we would be aiming for such a cooperation 
that would deliver a WIN – WIN situations – so satisfy both parties – the investor and 
local communes. ! 
 
The Good Neighbour Program is a common sense approach to assist in addressing 
concerns that are important to landowners and other stakeholders.  
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These concerns are being indentified in the final SIA research. 
 
Through the implementation of the Good Neighbour Program, we take action to:  
- limit environmental impacts 
- limit noise, light and traffic resulting from our operations 
- hold our contractors accountable 
- investigate, act and resolve concerns 
- implement our Local Economic Engagement Strategy 
 
GNP is a field driven and field owned initiative, which means that each program is 
tailored to the needs of the impacted local community. 
 
 209 
11.17.2 Presentation 
 
 
 
 
 
 
 
 
 
 
 
 210 
 
 
 
 
 
 
 
 
 
 
 
 
 
 211 
 
 
 
 
 
 
 
 
 
 
 
 
 
 212 
 
 
 
 
 
 
 
 
 
 
 
 
 
 213 
 
 
 
 
 
 
 
 
 
 
 
 
 
 214 
 
 
 
 
 
 
 
 
 
 
 
 
 
 215 
 
 
 
 
 
 
 
 
 
 
 
 
 
 216 
 
 
 
 
 
 
 
 
 
 
 
 
 
 217 
 
 
 
 
 
 
 
 
 
 
 
 
 
 218 
 
 
 
 
 
 
 
 
 
 
 
 
 
 219 
 
 
 
 
 
 
 
 
 
 
 
 
 
 220 
 
 
 
 
 
 
 
 
 
 
 
 
 
 221 
 
 
 
 
 
 
 
 
 
 
 
 
 
 222 
 
 
 
 
 
 
 
 
 
 
 
 
 
 223 
 
 
 
 
 
 
 
 
 
 
 
 
 
 224 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This page was intentionally left blank 
 
 
 225 
11.18 Good practices on social and community engagement 
Nikolaas BAECKELMANS, ExxonMobil 
 
11.18.1 Presentation 
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11.19 Chemical disclosure of hydraulic fracturing fluids: an industry 
response 
Malcolm RICE-JONES, OGP 
 
11.19.1 Abstract 
The International Association of Oil and Gas Producers (OGP) is committed to 
progressing scientific fact based debate and is therefore happy to facilitate the 
voluntary disclosure of chemicals used in hydraulic fracturing of European shale gas 
wells. This presentation gives an overview of the shale gas extraction process and the 
safeguards built into it before describing the Hydraulic Fracturing Fluid and Additive 
Component Transparency Service (FACTS) that OGP is proposing. Progress on 
developing this web based tool to date as well as expected activity over the next few 
months are discussed along with potential future developments. 
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11.20 A Ukrainian platform for shale gas: Kyiv Unconventional Gas 
Institute 
Anton ANTONENKO, DiXi Group 
 
11.20.1 Abstract 
The presentation provides background information on the expected unconventional gas 
reserves in Ukraine and also on the progress with development of these resources. It 
also addresses main public and political concerns voiced and campaigns held. 
Presentation informs about the idea of Kyiv Unconventional Gas Institute, key events 
carried out and elaborates on the online platform developed to promote the dialog 
between stakeholders to the next level. 
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11.21 European Platform on Shale Gas 
Arne ERIKSSON & Michael SCHUETZ 
 
11.21.1 Presentation 
 
 
 
 
 
 
 260 
 
 
 
 
 
 
 
 
 
 
 
 
 
 261 
 
 
 
 
 
 
 
 
 
 
 
 
 
 262 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
European Commission 
EUR 25990  – Joint Research Centre – Institute for Energy and Transport 
 
Title: WORKSHOP PROCEEDINGS: SAFE AND EFFICIENT SHALE GAS EXPLORATION AND PRODUCTION 
 
Editors: ARNE ERIKSSON, LUCA GANDOSSI, PETER ZENIEWSKI 
 
Luxembourg: Publications Office of the European Union 
 
2013 – 262 pp. – 21.0 x 29.7 cm 
 
EUR – Scientific and Technical Research series – ISSN 1831-9424 (online) 
 
ISBN 978-92-79-30642-6 (pdf) 
 
doi: 10.2790/77620 
 
Abstract 
 
The European Commission’s Joint Research Centre – Energy Security Unit, in cooperation with the Directorate-General 
for Energy, organised an Enlargement and Integration Workshop on "Safe and Efficient Shale Gas Exploration and 
Production: Best available technologies and R&D projects for Europe". The workshop took place in Amsterdam (the 
Netherlands) on 7-8 March 2013.  
The main objectives of the workshop were twofold: to present and discuss ongoing and planned European research, 
development and demonstration projects; and to explore the interest in, and viability of a European Platform for Shale 
Gas Development. The participants consisted of, in equal parts, representatives from industry, geological surveys, 
academia and European Commission officers, involved in European unconventional oil and gas development and 
research.  
Presentations were given on European research, development and demonstration projects covering a broad spectrum 
of technical, social and environmental issues related to safe and efficient shale gas development in Europe. Discussions 
on state of the art, best practices, R&D results and gaps as well as possible needs for demonstration projects were 
conducted, as well as the need of bringing together industry and research representatives in a structured dialogue, 
sharing information, reviewing R&D needs and communicating with policy makers.  
This report summarises the main conclusions from the Workshop and includes the presentations that were given by the 
invited Speakers. 
  
z 
As the Commission’s in-house science service, the Joint Research Centre’s mission is to provide 
EU policies with independent, evidence-based scientific and technical support throughout the 
whole policy cycle. 
 
Working in close cooperation with policy Directorates-General, the JRC addresses key societal 
challenges while stimulating innovation through developing new standards, methods and tools, 
and sharing and transferring its know-how to the Member States and international community. 
 
Key policy areas include: environment and climate change; energy and transport; agriculture 
and food security; health and consumer protection; information society and digital agenda; 
safety and security including nuclear; all supported through a cross-cutting and multi-
disciplinary approach. 
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